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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent temn adjustment. See 37 CFR 1 .704(b). 

Status 

I )S Responsive to communication(s) filed on September 29, 2004 . 
2a)n This action is FINAL. 2b)[3 This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11. 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 1-29 is/are pending in the application. 

4a) Of the above claim(s) 21-23 is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) ^ Claim{s) 1-20 and 24-29 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)0 The drawing{s) filed on is/are: a)n accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawlng(s) be held In abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) Including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

I I )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * c)^ None of: 

1 Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) ^ Notice of References Cited (PtO-892) 

2) □ Notice of Draflsperson's Patent Drawing Review (PTO-948) 

3) lEI Infomfiation Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mall Date 101603.062604 , 

U.S. Patent and TiBdemarlc Office 
PTOL-326 (Rev. 1-04) 



4) □ Interview Summary (PT0^13) 

Paper No{s)/Mall Date. L • 

5) □ Notice Of Infomrial Patent Application (PTO-152) 
■\ 6) □ Other: . 
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DETAILED ACTION 

Receipt is acknowledged of Applicant's election of Species II, Claims 24-29. 
Claims 21-23 were withdrawn from further consideration. 

Thus, claims 1-20 and 24-29 are presented for examination. 

Receipt is acknowledged of the IDS filed on October 16, 2003 and June 28, 2004 
which have been considered and placed of record in the file. 

Election/ResMctions 

1 . Applicant's election without traverse of Specie II. claims 1-20 and 24-29 in the 
reply filed on September 29, 2004 is acknowledged. Claims 21-23 were withdrawn from 
further consideration. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-20 and 24-29 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

4. Claims 1-20 and 24-29 are rejected under 35 U.S.C. 112, second paragraph, as 
being incomplete for omitting essential elements, such omission amounting to a gap 
between the elements. See MPEP § 2172.01. The omitted elements are: the "wherein 
... second slurry" language suggests that the second slurry includes abrasive. There 
appears to be a derivational ambiguity regarding to whether or not the second slurry 
includes an abrasive. 
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Claim Rejections • 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1. 2, 3. 4. 5. 6, 10, 12. 13. 17. 18. 19. 20, 24, 25, 26, 27, 28. and 29 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Watts et al.'5.985,748. 

With reference to col. 3-4, Watts discloses the claimed invention. 
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5,985,748 



vias 36 arc coafiocd and make cltclrical oontact only in the 
vertical dircclion. 

The mcul )s copper according to the embodimeol shown, 
but may be alumiaum or tuBgstco. Id each case (be cnctal is 
put dowD io byer form oq the order of 3/XM) lo 11,000 
aog&troms in thickness. Wkq coppor is used, a cooformal 
Unutum dilride (TaN) (100 lo 500 aag^roms) is fixsl 
6(»iitered in order to improve adhesion of the copper and lo 
provide a barrier to ptreveni unwaiited difiiisioaof the copper 
into (be dielectric materiaL 

'niniing to HG. 2, CMP is carried om to remove that 
portion of Ifae metal 39 above tceochcs Ifti such that the 
trenches 31b form separate intecconnects 38, and the 
exposed surface of the semiconductor device is polished and 
pbmarized for subsequent deposition steps» such as higher- 
level metal interconuects. Following CMP, il is seen that the 
fine pitch dielectric portions 34a and interconnects 38 arc 
eroded by depth X. In addition, mtercoaaects 38 are 
recessed by depth Y As reco^ized by the present ifiveiitors. 



(prcferced) or iransienl (ix^ gradual transition from one to 
the other). Thai is, a fir^i partion of tbe metal k removed by 
the first polisbiog step usii^ a first slurry containtng a fiist 
proportioo of abrasive material, and a second partion^ over- 

^ lying the dielectric layer, is removed by the second polishii^ 
Step using a second slurry conlaining a second proportion of 
abrasive oompaneot, wherein the second pioporiioit is a 
reduced ptoponioiu Le^ less than the first proportion. In one 

]0 enibodiment, the abrasive partidea of (be abrasive compo- 
nent are eliminalcd, and the second slurry is non-almisive. In 
this case, it is noted that the second slurry is not a true sluro' 
because the solids content is reduced to zero. However, 
'^sliu'ry" is used h«reui to encompass this embodiment of tbe 

1' present invention. In addition, tbe chemical oxidizer of tbe 
second shirry may be the same as that of tbe finst slurry. 

The second step is carried out to femo\'e completely thin 
metal layer 3fti to define interconnecis 38 separated by 



(he cumulative effect of the receding and the erosion has a 33 ^^^^^ of the ihird ILD layer 34 and fine pilch dielectric 
negative unpact on the final device charactcnstics, by 
increasing line resistance of the finished semiconductor 
device. In addition, (he variance io the topography features 
strowTi in FIG. 2 is projected into fortbcr layers deposited 
thereon. For example, aher a subsequent dieleclric layer is 
deposited so as to cover the third ILD layer 34, tbe surface 
features shown in FIG. 2 are mirrored in the thus deposited 
layer, and such variance in topography featuies may result in 
undesirable metal stringers, which are difficult to remove 
during subsequent CMP, and which may cause electrical 
shorts in the finished semicooductor device. 

Having recognized the deficiencies with the single step 
CMP process used in connection with the device shown in 
FIG. 2, the prcseol inventors have developed a con^ioation 



portions Ma as shown io FIG. 4. As shown, tbe device may 
be finished with formation of passivation layer 40. 
Alternatively, it is noted that another dieleclric layer may be 
deposited followed by higher level metal lines and vias. It is 
also emphasized that while three metal lines arc shown in 
FIG. 4 separated by two fine pitch diekcirtc portions 34^1, a 
great number of meial lioe& (e.g., several hundreds) are 
ge^nerally formed in a 6ide-by-side rclationfihip parallel to 
30 each other. Accordingly, it is understood that the erosion 
problem illustrated in oonnectioo with FIG. 2 ts of partunilar 
concern. 

While the combiiuiion-siep CMP process has been 



step CMP process, wherein, after depositing metal 39. first 35 <>e5cribcd in gpoenl tenns above, (he parameters utilized in 



and second CMP steps arc executed. In general terms, 
following deposaiioo of metal 39, a . first CMPsiep is carried 
out utilizing a sluny coatainiog a chemical cotuponeot 
(generally, a chemical oxidizer) and an abrisive component 



connection with a particular embodiment of tbe present 
invention are summarized below. While not shown in the 
drawings, (he present CMP process is carried out on a wafer 
having a plurality of semiconductor die each having a 
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that is present at a relatively high concenlratioo, such as 40 plurality of seoiiconducior devices, 
approximaiely 2-15% by weight. An appropriate chemical Condilioiis 
oxidizer may be chosen by one of ordinary slult in the art for 
the particular metal oompositioo being pUinarizcd. In oon- 
oection with CMP of copper* the slurry cooipo&itioD 
described in detail in co-peodmg patent apphcaiionSer. No. 45 
0a^54,l9i by Watts et al. (Attorney Docket No. $090482), 
filed Oct. 31, 1997, may be utilized. As described ibercin, a 
diemical oxidizer ooinponent may inchide an oxidizing 
agem such as hydrogen peroxide and coordinating ligamls 
for copper, and tbe abrasive compooent may be alumina. 50 Slurry compositions and CMP characteristics 
TIjc sub)ec( matter of this co-pending application is herein 
incDiparBted by reference. 

According to an embodiment of the present invention^ the 
first CMP Step is carried out to planarizo metal 39, but to 
lea\x a thin metal layer 39a that overlies (he third ILD layer $$ 
34, as shown in FIG. 3. It is noted that the thin metal layer 
includes a portion of tbe original copper meul and the TaN 
barrier layer noted abov^e, and has a thickness of approxi- 
mately 200 to 3000 ang$tn)ms, preferably approximately 
1000 angstroms. Prior to polishing to the depth of third ILD eo 
layer 34, which would expose the third ILD layer 3, the first 
step is tenninated, and the polishing is continued with a 
second siuny havit^ a chemical component (generally, a 
chemical oxidizer) and a much lower solids content of 
abrasive particles (which have a propensity to remove the 65 
dielectric layer), such as not greater than 1% by weight. Tlie 
switch from first step lo second step may be abrupt 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which fonms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 7, 9, 1 1 , 14-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Watts et al.748. 

Watts et al.748 has been discussed above, but does not disclose an acid being 
picolanic acid and other materials such as precipitated silica, bromic acid, anticonrosion 
agent as set forth in the claims. Please note that Watts748 further discloses that 
chemical oxidizer and the abrasive component will change depending upon the 
particular metallurgy, as is well-known in the art (col. 6, lines 10-15). 

While cmbodimcots hcrcm have bcca described for use 

10 wiih co(»pcr, it is well vndcrsiood that the present invcation 
may be utilized to CMP olbcr mclaJ materials, sudi as 
tUQgi^tea plugs or aluuiioun] lines. In such cases, the chemi- 
cal oxidizer aod the abrasive component will change 
dependiag upon the particular melalluigj; as is well known 

15 in the art. That is^ conveatioDal CMP sluiries may be utilized 
in asnncctioD with tungsten or aluminum. 

Thus, It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilized such materials as set forth in the claims, since it 
has been held to be within the general skill of a worker in the art to select a known 
material on the basis of its suitability for the intended use as a matter of obvious design 
choice. 
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Conclusion 



9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ma et al.'218 discloses abrasive free formulation. Mravic et 
al.'840. Wojczak et al.'781 , and Easter et al.'955 all disclose a two slurries system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George Nguyen whose telephone number is 703-308- 
0163. The examiner can nomially be reached on Monday-Friday/630AM-300PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Hail can be reached on 703-308-2687. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Infomnation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 



Business Center (EBC) at 866-217-9197 (toll-free) 
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